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higher  densities  and  little  or  no  vapor  pressure 


2-hydroxyethylhydrazine,  [HO-CH2-CH2-NH-NH2]  extensively  used  in  the 
agricultural  field  in  the  60’ s  and  70 ’s  as  a  flowering  agent,  especially  in 
pineapple  plants. 
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Could  salts  of  this  form  new  monopropellant  ingredients? 


2-hydroxyethylhydrazinium  nitrate  (HEHN)  from  the  simple 
reaction  of  HEH  with  concentrated  HNCK 


£lass  1.3  explosive 

patent  applied  for  by  A.  Brand  and  T.  Hawkins 


Decomposes  slowly  at  RT(gasses),  turns  dark  with  bubbles 
Can  be  detonated  with  a  strong  hammer  blow, 

DSC  studies  large  exotherm  beginning  at  75°{c  with  pan  exploding 
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DSC  studies:  revealed  no  decomposition  below  150°jC 
Impact:  5  negatives  at  5  kgcm 
Friction:  5  negatives  at  112  Newtons 

Thermal  stability  at  75°{C:  decent,  losing  only  1.2%  per  day 


Sample:  HEHDMA  1:1  STRAW  OIL  O  O  File-  C- DRAKF  059 

2.0000  mg  U  S  C,  Operator:  DRAKE 

Method:  PROPELLANTS  Run  Date:  4-Jun~9B  02:  41 

Comment:  Rate  10 °C/MIN.  SEALED  (CTD) AL  PANS  IN  DRYBOX/  M2  FLOW 
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Thermal  properties:  very  poor  losing  4Uu/o  in  lirs 
Hf  (kcal/mol)  =  -107  (calc.) 
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Extremely  sensitive  to  both  friction  and  impact,  destroyed  testing  cup  and 
anvil.  Friction  completely  destroyed  ceramic  plate  on  lowes^Setting* 

DSC  :  surprisingly  stable  with  no  decomposition  until  130°{C 
Hf(kcal/mol)  :  -117  (cafth. 

Thermal  stability  at  75°  jc:  >  1%  per  day 


Performance  Estimates  of  “HEHDN”  and  “HEHDP”  versus  some 
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HEHDN  and  HEHDP  compare  very  well  to  known  materials 


The  Dimethvltriazanium  cation  [H->N-N(CHj)?-NH2 


Goesl,  R.  Angew,  Chem  Int.  Ed.  Engl.  1962,  7,  405. 


Energetic  salts  are  made  in  a  straightforward  manner,  following  the 
synthesis  route  used  by  a  Rocketdyne  chemist1,  and  later  by  Soviet  workers 


1  Grant,  L.  R.  “Chemistry  of  Catenated  Nitrogen  Compounds”  Rocketdyne  Final  Report  April  1972,  Contract  #  N0019-71-C- 
0374. 

2  Matyushin,  Y.  N.;  Kon’kova,  T.  S.;  Vorob’ev,  A.  B.;  Loginova,  E.  N.;  Titova,  K.V.;  Lebedev,  Y.  A.  Izv.  Akad.  Nauk  SSSR 
1981,  1735. 


Dimethyltriazanium  nitrate 
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Thermal  stability  at  75°[C:  Very  poor 

t 

Rubstov,  Y.  L.;  Andrienko  L.  P.;  Titova,  K.  V.;  Loginova,  E.N.  Izv.  Akad.  Nauk  SSSR  Ser.  Khim.  1982, 1953 


Dimethvltriazanium  Perchlorate 
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Matyushin,  Y.  N.;  Kon’kova,  T.  S.;  Vorob’ev;  Loginova,  E.N.;  Titova,  K.  V.;  Lebedev,  Y.  A.  Izv.  Akad.  Nauk  SSSR  1981, 1735. 
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Dimethvltriazanium  dinitramide  synthesis 


Sample:  DIMETHYLTRIAZANIUM  CHLORIDE  R  Q  P  FilBI  GWD*007 

Size:  1.0000  mg  LJ  CD  L_>  Operator:  GREG  DRAKE 

Method:  GREG  Run  Date:  10-Feb-99  19:  12 

Comment:  SEALED  COATED  AL  PANS  UNDER  N2/50  ML/MIN  N2 


OB  DuPont  2000 
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Impact:  xxx  kgcm 
Friction:  xxx  newtons  J 
Thermal  stability  at  75°  [C:  xxxx 


Sample:  DMTDN  CRYSTALS  nPP  File:  GD.009 

Size:  1 .7000  mg  LJ  O  Operator:  GREG  DRAKE 

Method:  PROPELLANTS  Run  Date:  7-Mar-99  19: 53 

Comment:  10°C/MIN,  HERMETIC  ALUM  PANS.  GN2  50ML/MIN,  REPARED  IN  GLOVE  BOX 


(6/M)  MOtd  q.B3H 


-50  0  50  100  150  200 

Temperature  (°C)  DSC  V4.0B  DuPont  2000 


Energetic  salts  of  the  nitrocvanamide  anion 


Mckay,  A.  F.;  Ott,  W.  L.;  Taylor,  G.  W.;  Buchanan,  M.  N.;  Crooker,  J.  F.  Can.  J.  Chem.  1950,  28B,  683. 


In  1958,  Sam  Harris  reported  the  synthesis  and  characterization  of  a  large 
family  of  nitrocyanamide  salts  as  new  primary  explosives/initiators  as 
possible  replacements  of  mercury  fulminate. 


Harris,  S.  J.  Amer.  Chem.  Soc.  1958,  80 ,  2302. 


Ammonium  Nitrocyanamide,  [NHJfNfNCMfCN)! 
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Harris,  S.  J.  Amer.  Chem.  Soc.  1958,  80,  2302. 


o 

o 

o 

cu 


Methoxy  ammonium  nitrocyanamide  at7^b 


051799.XLS 


Hydrazinium  nitrocyanamide.,  INiHdlN(NO->)(CNVI 
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DSC:  complex  decomposition  with  broad  exotherms  after  melt 
Impact  sensitivity:  10  kgcm  (5  negatives) 

Friction  sensitivity:  7.8  kg  (77  newtons) 

Thermal  stability  at  75°fc :  <  1%  per  day 


Summary  and  Conclusions 
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